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metric method offers the advantage that
the period of the interference pattern
can be adjusted to produce gratings over
a wide range of Bragg wavelengths, but
offers the disadvantage that success de-
pends on precise alignment and high
mechanical stability. The prior phase-
mask method affords the advantages of
compactness of equipment and relative
insensitivity to both misalignment and
vibration, but does not afford adjustabil-
ity of the Bragg wavelength.
The present method affords both the
flexibility of the prior two-beam interfer-
ometric method and the compactness
and stability of the prior phase-mask
method. In this method (see figure), a
laser beam propagating along the x axis
is normally incident on a phase mask
that lies in the (y,z) plane. The phase of
light propagating through the mask is
modulated with a spatial periodicity, p,
along the y axis chosen to diffract the
laser light primarily to first order at the
angle γ. (The zero-order laser light prop-
agating along the x axis can be used for
alignment and thereafter suppressed
during exposure of the fiber.) The dif-
fracted light passes through a concave
cylindrical lens, which converts the flat
diffracted wave fronts to cylindrical
ones, as though the light emanated from
a line source. Then two parallel flat mir-
rors recombine the diffracted beams to
form an interference field equivalent to
that of two coherent line sources at posi-
tions A and B (virtual sources).
The interference pattern is a known
function of the parameters of the appa-
ratus and of position (x,y) in the inter-
ference field. Hence, the tilt, wave-
length, and chirp of the Bragg grating
can be chosen through suitable adjust-
ments of the apparatus and/or of the
position and orientation of the optical
fiber. In particular, the Bragg wave-
length can be adjusted by moving the
fiber along the x axis, and the bandwidth
can be modified over a wide range by
changing the fiber tilt angle or by mov-
ing the phase mask and/or the fiber.
Alignment is easy because the zero-
order beam defines the x axis. The in-
terference is relatively stable and insen-
sitive to the mechanical vibration
because of the high symmetry and com-
pactness of the apparatus, the fixed po-
sitions of the mirrors and lens, and the
consequent fixed positions of the two
virtual line sources, which are indepen-
dent of the translations of the phase
mask and the laser relative to the lens.
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A tool has been developed for the spe-
cial purpose of inserting the terminus of
an optical fiber in a cable connector that
conforms to NASA Specification SSQ-
21635. What prompted the development
of the tool was the observation that be-
cause of some aspects of the designs of
fiber-optic termini and of springs, sealing
rings, and a grommet inside the shell of
such a connector, there is a tendency for
the grommet to become damaged and
detached from the sealing rings during
installation. It is necessary to ensure the
integrity of the grommet for proper seal-
ing and proper functioning of the con-
nector. The special-purpose tool pro-
vides the needed protection for the
grommet.
The grommet-protection tool resem-
bles a funnel into which an axial slit has
been cut (see figure). Prior to insertion,
the grommet-protection tool is rolled so
that one side of the slit overlaps the other
side. The rolled-up grommet-protection
tool is inserted in one of the connector
holes that accommodate the fiber-optic
termini and is pushed in until the flange
(the wider of the two conical portions) of
the tool becomes seated on the connec-
tor grommet. Then a special-purpose
installation tool is inserted in the flange of
the grommet-protection tool and
pressed in until it becomes seated in the
flange. This operation expands the nar-
rower of the two conical portions of the
grommet-protection tool. The installation
tool is removed and the grommet-protec-
tion tool remains expanded due to the flat
surfaces on the axial slit.
By use of a standard contact-insertion
tool, a fiber-optic terminus is inserted,
through the grommet-protection tool,
into the connector cavity. By use of a
pair of forceps or needle-nose pliers, the
grommet-protection tool is then pulled
out of the cavity. Finally, the grommet-
protection tool is removed from around
the installed fiber-optic cable by pulling
the cable through the axial slit.
Unlike in some prior procedures for in-
stalling the fiber-optic termini in the con-
nector, the procedure that involves the
use of the present grommet-protection
tool does not include the use of lubricants
that can contaminate the interior of the
connector. The grommet-protection tool
is made of a fluoropolymer, taking advan-
tage of the flexibility of such polymers and
further taking advantage of the inherent
slipperiness of fluoropolymers. Although
the tool is designed primarily for insertion
of a fiber-optic terminus, it might also be
useful for extracting a previously installed
fiber-optic terminus.
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A grommet is protected against damage.
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A Special-Purpose Tool Resembles a Funnel, ex-
cept that it is slit along one side. It is inserted in
one of the holes in the connector to protect a
grommet during installation of a fiber-optic ter-
minus in the hole.
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